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Prototype grout dispensing tool

PURPOSE: To provide information on the diver-operated epoxy grout dispenser,
developed by the Naval Civil Engineering Laboratory (NCEL), for use in the
installing of rebar anchor bolts in soft, porous coral and other materials
underwater.
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ADVANTAGES: The dispenser allows underwater grouting operations to proceed at
a repetitive rate of approximately 15 cycles/hr, aispeﬁS‘ﬁg 40 fluid ounces
per cycle from 2 disposable cartridges. A cycle is defined by the time
required to load, dispense, blowout and remove a cartridge. The blowout
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system was incorporated to prevent epoxy from clogging the tool internally.
Holding capacities in excess of 40,000 pounds, for rebar grouted into concrete
blocks with epoxy, can be achieved if proper installation techniques are used.

The two epoxy parts within the tool reduce maintenance, and disposable car-
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associated with the handling of epoxy and cleaning agents.



LIMITATIONS:
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The tool operates at an underwater temperature of 60°F and above.

resin components no longer flow.

Radical increases in the viscosity of the resin compound can be
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tool somewhat difficult to handle underwater.
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d1vers can 1dent1fv the component of epoxy contained in the car-
tridge with a gloved hand when conditions of reduced underwater
visibility hinder identification.
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PERSONNEL REQUIREMENTS: A trained and qualified scuba diver is required to
operate the grout dispenser. A short introductory lesson for proper and effi-
cient operation of the tool is the only dispenser-related training required.

QUIPMENT DESCRIPTION: The major components of the grou dispenser are the
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The static mixing tube, manufactured by Semco, Inc., consists of a series of
Teflon® elements inside a Delrin plastic tube. It derives its name from the
fact that no moving parts are required to mix the epoxy. As the epoxy is

injected into the forward end of the static mixing tube, the flow is divided
by the first Teflon® element into four separate streams. These streams are

.
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cavity between elements called the mixing chamber. Here the four streams
intermingle before repeating the sequence through the next element at another

90-degree rotation. The epoxy streams are mixed seven times in this manner
before exiting the static mixing tube.

The ram-controlled metering assembly consists of two stainless steel plunger
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the cartridge,; through the static mixing tube, and out the nozzle extension in
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the required ratio of resin to hardemer (1:1). The ram is manufactured by
Bimba Manufacturing, Inc., Monee, Iil.

The housing consists of the cartridee retginine tuheg the cunnortine frame-—
g CONSists O Tne cartridage recaining tusbes, ne suppertling lrame
work, and the trigger-handle mechanism. The retaining tubes are manufactured

by Semco out of spun aluminum and are sized to accept the 20-fluid-ounce size
Semco plastic cartridges. Both retaining tubes are attached by a continuous
stainless steel hinge to the supporting framework. The framework and trigger
handle mechanism are fabricated from 6061-T6 aluminum. The trigger-handle
mechanism provides the on/off control of the tool.
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block and the cam lever arm. Each epoxy component flows from its separate
cartridge through the porting block to the inlet of the static mixing tube.

Neoprene O-rings seal the nipple of the cartridge and inlet to the porting
block. Rotation of the cam lever arm causes the porting block to slide back
and forth over the end block. When pulled back, the porting block slides free

of the cartridges, allowing the retaining tubes to rotate about their hinge
point. This allows for quick and easy reloading of the epoxy cartridges.
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lever is made of aluminum,

The pneumatic circuit operates as follows: supply air enters an inlet at the
trigger-handle mechanism or activation control valve. The activation control
valve then directs the flow of air to another two-way valve that controls the
travel direction of the ram. This valve is also manufactured by Bimba. An

ajir line from the exhaust line to the rear of the mixing tube is used to blow
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blow-out valve) controls this process,

ENVIRONMENTAL CONSIDERATIONS: The Sikadur Hi-Mod epoxy, which was tested for
thlS grout—dlspensing system consists of two parts: the vehicle (Part A), a

ture of complex alkaline amines. The hazardous amines contained in Part B can
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with tha ekin chnuld ha avnided Mitcida tha watar i+ 1ie rarommoandad that
with the skin should be avoided, OQOutside the water, it is recommended that
respiratory protection (i.e., organic particle canister masks) be used and
that all work be conducted in well—ventll ted areas. Epoxy discharged during

the blow-out sequences (if not positively contained) can cloud a small
enclosed or poorly circulated working area. Whether these increases will
result in an unacceptable water quality or other undesirable environmental
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with the evaluating water quality 1mpacts of construction operatlons should be
consulted during the early stages of project planning to ensure that appropri-
ate water quality criteria and other environmental regulations will be met.
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telephone (804) 485-6403.
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